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Strategic Perspectives, Inc.

= Management consulting firm focused on scientists

and research organizations Laboratory Directed
" Research & Development

o Founded 1980
o Geographically distributed

= Services include
Market intelligence
Competitive intelligence
Project strategy
Program development
External advisory boards
Commercialization activities
o Best practices in research management
= Project experience in a range of areas
o Bioscience
o National security infrastructure
o SSL
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2006/2007 — Pivotal Period for SSL Research
and Industry for National Competitiveness?

Energy
savings

m  Compelling value proposition $$$

= Disruptive innovations
provide opportunities for
aggressive players to
improve their position in an
industry

m Lighting as perhaps the most
entrenched industry in
business

m SSL track record of
incremental technical _
improvement Quality Quality

$$$

Solid State Lighting

Environ.
Impact

of Life of Light

SSL has a classic window of opportunity, which may

not close until after 2007 — but it will close m
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Quantifying SSL Activity in Leading Countries

= DOE motivation for the project

Raise the level of common understanding in DOE and US industry with
respect to international strengths

Add rigor to conventional wisdom
Provide a baseline for future comparisons
= Major project activities
Analyzed the US competitive position in terms of inputs (i.e., R&D $) and
outputs (i.e., patents, publications)
Assessed whether other countries are putting a higher priority on SSL
= Major deliverables
Catalog of R&D activities and investments of leading countries
Dataset of >50k electroluminescence-relevant patents/publications
Segmentation model for looking at sections and subsections of the dataset

Tools and infrastructure for analyzing dataset in terms of contributors
(country/company/individual), time progression, topics, etc.

Tools built to assist in quantifying international S&T SSL

strength are suitable for numerous applications e




US and Internation

l. Project Background and Context
. Quantifying the Relative Position of US and
International Solid-State Lighting

R&D investments
Science indicators — simple and complex segmentation

m.  SSL Research Activity

"
How to Derive Geographic R&D Levels?

m  Multiple categories m  Multiple categories
Programs exclusively targeting SSL Companies exclusively focused on SSL
Programs targeting SSL and other areas Companies targeting SSL and other
General R&D that relates to SSL opportunities

= Data relatively available (S:grljlpames doing work that relates to

Consistency problems in screening
projects for inclusion

= Important to match quantitative data
with a qualitative “feel”

m Largest companies are (by
definition in an emerging market)
not pure-plays; estimates based

Momentum and interest in further program on:
spending may be as important - or more — Regulatory filings
than current spending. Company size / funding
m  R&D $, relative ratios of SSL to Public commentary on R&D
general R&D, are informative m  Corporate R&D often includes
indicators of strategic focus product development efforts
Government R&D Industry R&D

R&D capacity metrics are estimates — and intended
for use in conjunction with other analysis




SSL R&D Investment Activity [ awan [ssow | sam

m Research investment “focused
on, or significantly applicable to,
Solid-State Lighting”

m Different from market research
#s

m Data inherently imprecise

LED OLED

Korea | $48M $18M*
China* | $77M $4M
Japan | $166M | $31M

Asia $330M $67M
Europe $62M $106M
N. America | $171M | $48M
TOTAL $562M $238M

Taiwan
Highly strategic industry
Cooling expectations for SSL
IP sensitivity relative to China

Korea

Consumer electronics / displays as a significant
factor
Government-funded industrial development

China Europe

Conservation critical for economic development
Not a replacement market

National and regional industrial development
plans

Japan

* Likely undercounted - lack of transparency

Light for the 21st Century - $50M over 5
years
= Mixed views within METI/NEDO on program
efficacy
= No apparent commitment to fund follow-on
phases
Industry is likely mature enough to carry
the load

Industry heritage

EU-wide efforts (via FP6) slanted towards
OLEDs (and displays)

Large variations between countries

Absolute $

N
Overall R&D Activity by Country in
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Source: Battelle/R&D Magazine, World Bank

Clear US leadership?
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Overall R&D Activity by Country in

11

Relative $
‘ mR&D as % of GNI 0% R&D per capita ‘
$- $200 $400 $600 $800 $1,000 $1,200
Il Il Il Il Il
us ,
Europe | y
Japan 1
China =T
Korea | |
Taiwan |
0% 1% 2% 3% 4% 5% 6%

Source: Battelle/R&D Magazine, World Bank

US leadership based on heritage and national wealth
as well as ongoing prioritization = E
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SSL R&D Activity by Country — Absolute $

$250
$200 1 ] W OLED R&D
§ $150 1 ELED R&D
2 $100 1 _
$50 - H
0 HEE M
us Europe Japan China Korea Taiwan

Very significant US presence N

PERSPECTIVE
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SSL R&D Activity by Country — $ Relative
to Overall R&D and GNI
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5% B SSL-focused R&D as % of Total R&D  0.005%
[OSSL-focused Government Spending as % of GNI

4% 0.004%

3% - + 0.003%

2% + 0.002%

1% l 1 0.001%
0% j“ -“ 0.000%

Europe Japan i Korea Taiwan

Select Asian countries putting a high priority on
investments in SSL
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US and Internatio

l. Project Background and Context
. Quantifying the Relative Position of US and
International Solid-State Lighting

R&D investments
Science indicators

m.  SSL Research Activity
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Comprehensive and Accurate Search
Strategy is Critical

1 SZ

“active layer”
OR “active region”
OR “clad layer”

OR “cladding layer”

copolym*
OR polym*
OR organic
OR “lI-VI"

OR “llI-V"

OR “lll-nitride”

OR “gallium nitride”
“GaN”

OR “well layer”

OR epit*

OR hetero*

OR “pn junction”
OR “Il-VI"

OR “llI-v"

OR “llI-nitride”

OR “gallium nitride”
“GaN"

dev*
OR display*
OR “element”
OR “elements”
lamp*
panel*
phosphor¥

S;

array*
OR dev*
OR display*
OR element*

“semiconductor light source”
OR (solid state light*)

Estimated dataset quality: greater than 80% of relevant
items, less than 5% irrelevant items

" JEE— 16
Trends — US Share of SSL Patents

0% 25% 50% 75% 100%

1977-1999
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2003
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| o us mJP o ROW

| [T |

US share declines significantly in the last 5 years

g
:
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Erosion of US Share of Patents — SSL and
All

70%

(Base for SSL Patents: 10,505 in Superclusters, LEDs and OLEDs)

60%

50% —

40% ———— |

30%

20%

10%

0% T T T T T
1976-99 2000 2001 2002 2003 2004

[ ——ssL Patents - -e- = ALL US Patents-%uUs |

US share loss within LED / OLED not explainable by
broader patent source trends

PERSPECTIVES
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Simple Partitioning Enables Useful Analysis

m Challenge with such a wealth of data (~50k records) is in
selecting segments for discrete analysis
m  Some partitioning is relatively straightforward, based on source
data or simple derivations
Fielded data - date, author/inventor, institution, country, continent
Organic vs. Inorganic

SSLInorganic = SSL NOT Organic
SSLorganic = SSL AND Organic

Simple partitioning allows analysis of trendlines across
certain dimensions, including country or origin
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Chronology of Inorganic SSL Literature:
A Sanity Check on Recall and Precision

Nakamura, Mukai, Senoh (Nichia) Marzin, Gerard, Izrael, Barrier, Bastard (CNET)
Candela-class high-brightness InGaN/alGaN double-heterostructure blue-light-emitting diodes Photoluminescence of single InAs quantum dots obtained by
Leonard, Krishnamurthy, Reaves, Denbaars, Petroff (Ucs) | S&!f-organized growth on GaAs
Direct formation of quantum-sized dots from uniform coherent islands of InGas on GaAs surfaces || vorkoc, Strite, Gao, Lin, Sverdiov, Burns (U llinois)

Mendez, Aguillorueda, Hong (IBM) Large band-gap SiC, Ill-V nitride, and II-VI ZnSe-based
Stark localization in GaAs-GaAlAs superlattices under an electric field semiconductor device technologies
Amano, Sawaki, Akasaki, Toyoda (Nagoya U)
Metalorganic vapor-phase epitaxial growth of Cullis, Canham, Calcott (U Sheffield)
a high-quality GaN film using an AIN buffer layer The structural and luminescence properties of p-Si
10,000 | l
r v
1,000
0
c
S 100
=
©
=
O 10
1 2
1970 2010

Pease, Bond, Crevelt, Holmes, Verne (IGT)

Teshima, Nishizawa, Kishi (Stanley Electric) Secure automated electronic casino gaming system

Colored-light emitting display Casper, Lowrey (Micron Technology)
Flat panel display in which low-voltage row and column address
Okuno (Zaidan Hojin Handotai Kenkyu Shinkokai)) signals control a much pixel activation voltage

Light-emitting diode display New, Corenman (Nellcor Inc)

Wilber (Biox Technology) Calibrated optical oximeter probe

Blood constituent measuring device and method  Villa-Real (Self)
Programmable telephone system

PERSPECTIVES
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Chronology of Organic SSL Patents:
A Sanity Check on Recall and Precision

Braun, Heeger (UC Santa Barbara)

Visible light emission from semiconducting polymer diodes
Gustafsson, Cao, Treacy, Klavetter, Colaneri, Heeger (Uniax)

Flexible ligh g diodes made from soluble conducting polymers

Burroughes, Bradley, Brown, Marks, Mackay, Friend, Burns, Holmes (U C: g
Light-emitting diodes based on conjugated polymers Greenham, Moratti, Bradley, Friend, Holmes (U Cambridge)
Tang, Vanslyke, Chen (Kodak) Efficient light-emitting diodes based on polymers with high
electron affinities

Friend, Gymer, Holmes, Burroughes, Marks, Taliani, Bradley,

Dos Santos, Bredas, Logdlund, Salaneck (U Cambridge)

Electroluminescence in conjugated polymers

|

Electroluminescence of doped organic thin films

Tang, Vanslyke (Kodak)
Organic electroluminescent diodes
|

)

10,000 ¢
1,000 &
[2) £ 5 o O . .
o - S A . - KA
o 100 E g 5 5
O 10¢ R (R
1 L . . . . I ollo G 1 g - . .
1970 1980 1990 2000 2010
Tang (Kodak) Ylear Tang, Williams, Chang (Kodak)
Organic electroluminescent cell Organic electroluminescent multicolor image display device
Vanslyke, Tang (Kodak)
Organic electroluminescent devices having improved power conversion efficiencies g‘:ﬁ';rdo"ﬁ"i\"’?e“sgc';isl*dzza‘g‘eesy (Cambridge Research and Innovation Limited)
n

o | Tang. vanSiyke (Kodak)

Vanslyke, Tang, Roberts (Kodak) | gjectroluminescent device with improved cathode
Electroluminescent device with organic luminescent medium

Tang, Chen, Goswami (Kodak)

Electroluminescent device with maodified thin film luminescent zone

PERSPECTIVES
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Inorganic vs. Organic SSL
1
Inorganic Organic
£ 10"
2 0@0@0 Articles
g o SO 1977- 25,158 6,466
OF S
g 0000%0000 ’.J.J,J = 2003
@)
o 10?2 .,OJJ SIS Patents
2 e 1977- 9,446 1,452
g 5 2003
14 I
109 2379
0o 2% - :
e8] 9 m Note logarithmic scale
O) . .
w0 m Relatively consistent
1970 1980 1990 2000 2010 slopes over time
Year

Given pace of S&T in organic, relative strengths could
intersect as early as 2010

PERSPECTIVES
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Trends — Organic

Articles

Countries Continents
105 ;
Organic SSL Organl(jSSL
(Countries) (Continents)
104 |
108 7~ \SA Euope 0 _—* Asm
To S Korea N rica
102 UKe Japan
Canada Germany Taiw an
L J
10'e_ i
Russia Oc.eama
100 107 102 108 10 o0 10 10 108 107
Patents Patents

m Note log scale

m Each line segment shows
5 years’ activity

m China with a surprisingly
strong start in literature

22

m Japan pursuing patenting

Continued US high activity level — but worrisome signs
from overall organic scientific activity

PERSPECTIVES
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Trends — Inorganic
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105 Countries Continents
Inorganic SSL Inorganic SSL
. (Countries) (Continents)

10
g Asia
° 10° ./’,.c USA Europe r‘ /@ )
E Russia U.ji%o‘I - apan e NAmETca

102 e France . L America

China il ° Oceania
- s o« °
./ S Korea Africa
100 10t 102 100 10° 100 10t 102 100 100
Patents Patents

m Note log scale

m Each line segment shows
5 years’ activity

m Asia extremely strong in
recent literature

m  US with a shrinking lead

Continued US high activity level — but worrisome signs

from overall inorganic scientific activity =
PERSPECTIVES
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SSL Strength Normalized to GNI
1.00
= Note log scale v
. . . us
m Asian countries again L >~
fare well: = ./
Taiwan, Japan, and & 010 | Germany
= F Tai ® K
Korea above-average 2] | Taiwag . .
. . [ L or . rance
China hgnd!capped by % [ Russia.);e: China
not playing in ° Q.Avg/ Chnada
patenting process =
T 001 [Avg
© £
o [Avg/2
0.00 — — —
0.10 1.00 10.00 100.00

GNI (T$US/yr)

Countries putting a priority on SSL are predominantly
Asian

PERSPECTIVES
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omplex Partitioning Can Yield
Actionable Information

m  Making judgments based on a 50,000 record database is

inherently over-generalizing
Impossible to have an intuitive grasp of such a large number of records

Comparing many un-like entities (e.g., fishing lures and die construction and
phosphor compositions)

m Not feasible to divide records manually
m Current classification systems are not acceptable

USPTO and IPC patent classifications exist, but are not widely accepted
There are no universal literature classification systems

m Thus, we cluster the literature and patent data at multiple levels,

giving rise to emergent categories that
Break the data into more meaningful categories
Allow us to define past and current topics and their histories

Allow us to define “hot” topics, see who (countries, companies) is doing the
work, anticipate short-term trajectories, and determine our own responses

Desirable to automatically group records based on
inherent similarities

25

T

omplex Partitioning is Mathematically

Based : e

m Cutting edge 2-D clustering ey me | ogd
techniques using the citation :

. Records

Q
= sy &

StrU CtU re Browsable MAP Ordian;tion
R .

m Recursive clustering based on
citations gives an emergent

Five recent publications in the
scientometrics field (Boyack, Klavans and
others)

structure T3} Aok P 2%)

m Data at each level of clustering can

Intermediate level gives groupings that
correspond to “topics” of research
High-level “superclusters” give groupings 8T W Fo(115)
that break the data into more meaningful
chunks than simple partitioning——

1: Carrer Dynamics (4%)

be shown as a “map” and explored Moo |
using Sandia’s VxInsight tool e e

26
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uccessive Clustering Gives Different

Views of the Patent/Literature Landscape
m  Clustering useful

to segment large

dataset into

smaller, self-

defining groups
m  Orientation is

exceedingly 2,336 levell clusters 388 level2 clusters
cumbersome (10,921 patents) (10,512 patents)

62 level3 clusters
(10,505 patents)

Good maps should be intuitive, but also lead to =
counterintuitive analysis -

L

|

" N 2

Maps Enable Exploration

m A closer look at the Semiconductor
semiconductor LED BEDs
cluster shows twin
peaks and other
distinct topography

m  Each area can be
analyzed

m  Each of the pyramids
represents a cluster of
clusters of patents,
representing
anywhere from 4 to
200 total patents

= Individual pyramids
can be explored and
referenced back to
underlying data

Ability to link back to underlying records enables
exploratory analysis =

!

|

14
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End Result: Annotated Clustered Patent Map

E3: Indicators
- ’5‘3\‘(8%) ,
1

-

4
3 57 "
7
144 2 ,,7
\219 /7
i >B4s
-= " TN, 253 27:1( {25 -
2 278 B ) v -
27201350 ;0 ¢ a E4: Sensors (4%)
‘\~5_9_"" 30 Pie
2\ " F2 SoMO_--

{Portable F3: RN

! Lights Lamps, ‘26 )

o (6%) Controls ¢ 17 % E2: Indicators (5%)
7

(19%)

~—=

F1: Backlights, Panels, Phosphors (15%)

-~ _D1: OLEDs (18%)

D2: LEDs and Optics (11%) f Heterostructures (8%)

" N <

Patent Superclusters — Stylized Representation

D1-D3: Materials/device oriented
E1-E4: Lower power device/applications oriented E4: Sk 5
F1-F3: Higher power device/applications oriented '

ndicators

F2: Portab
amps, Controls

F1: Backlights,

Panels, Phosphors @mdicators

Linear Arrays

OLEDs

Heterostructures

15
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Color Scale: Cold to Hot

coo  ENENENND [c [d [ HoT

Ratio <05 05-083 083-12 12-20 >20

PERSPECTIVE
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Which Countries are Gaining Ground

in which Patent Superclusters? O
- 02 L6 W
n (7] [] ) i
o (] c —=
Q 2 s = »
= >
(@) o - ©
n > n L Q n =
kel 4 T = = = (@) 4 =
c 5 c 2 v £ 2 %) <
[%2] —_ o < - 4 @]
%) [} = © o re) =2 0 =
@© = Q o @© =
o %) 0 = © a =} <
o ] S X %] o >
L [a) = [a R e O O 1S c =
| o 'g w o o T c 7] 'g £
@] — £ I o mo %] = ]
Cluster [ b1 D2 D3 | E1 E2 E3 E4 | F1 F2 F3__ | ALL |
# patents 1403 536 464 146 154 207 127 512 228 928 4705
USA 1.0 0.9 1.0 0.9 0.8
Japan 1.1 1.0 .0 1.2
Taiwan 1.4 1.7 1.3 5 1.6
S. Korea 15 1.7 0 1.6
PRC ; 1.9
Germany 1.1 1.2 1.2 5 1.1
France - 0.4 0.7 0. 0.4
G. Britain 1.4 0 1.7 0. 0.8
Canada 0.9 1.1] 0.7 0. 0.7
Rest of World 0.7 [ 15 1.2 1. 1.2

Heat mapping according to: Fraction of patents in Supercluster n / Fraction of patents total
T co—— [0

Ratio <05 0.5 0.83-12 1.2-20 >20

m  Developing countries focus their priorities more than developed countries
Japan, Taiwan and Canada: Indicators
S Korea: OLEDs

PERSPECTIVE
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] Investment levels are worrisome
] Research indicators tracking raises more cause for

concern

] Specific research activity within particular topics is

alarming

m US research capacity is still world-leading

PERSPECTIVES
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Leading Companies in Patent Superclusters

E4: Sensors (n=127)

34

E3-Indicators (n=207) Xerox Corp_oration _ 7%
F3: Lamps & Controls (n=927) Hon Hai Precision Ind. Co., Ltd| 10% E.O. Schweitzer Manufacturin 62/0
(top companies, not all have 3%+) PPT Vision, Inc. 3% Sensidyne, Inc. 4HA’
Philips - Koninkijke Philips Ele 2% Welch Allyn Inc. 3% Hewlett-Packard Company 3%
Gelcore Company 2%] Masimo Corporation 3%
911 Emergency Products, Inc. 2%
Co_lor Kinetics It'_lcorporated 12/0 E2-Indicators (n=154)
Koito Mgnufaclurl.ng Co., L.td. 1% Nichia Corporation 23%]
Matsushita Electric Industrial C| lZ/o = Ss Rohm Co. Ltd. 5%
IBMCorp ___ 1% _ Citizen Electronics Co., Ltd. 5%
Lumlled§ .nghnng U.S.LLC 12A7 Indicators Sony Corporation %)
Texas Digital Systems, Inc. 1% 7 ol Philips - Koninklijke Philips Ele %
gmps, Controls Seiko Epson Corporation %
Samsung Electro-Mechanics C %
F1: Backlights, Displays (n=512) F1: Backlights,
Denso Corporation 4% 5, Phosphors @Indicamrs El-Linear Arrays (n=146)
Durel Corporation 4% Oki Data Corporation 9%
TDK Corporation 4% Canon Kabushiki Kaisha 6%
Osram Sylvania Inc. 4% D2: LE Linear Arrays Oki Electric Industry Co., Ltd. 5%
Matsushita Electric Industrial C| 3% & Op! Xerox Corporation 5%
NEC Corporation 3% OLEDs Ds & Kabushiki Kaisha Toshiba 4%
Feterostructures Sharp Kabushiki Kaisha 3%
Sony Corporation 3%
D1: OLEDs (n=1403) D2: LEDs & Optics (n=536 D3: LEDs and Hetero. (n=464)
Eastman Kodak Company 7% — — Sharp Kabushiki Kaisha 9%
Lumileds Lighting U.S. LLC 6%
Semiconductor Energy Labora 6% General Electric Compan 5% Kabushiki Kaisha Toshiba 7%
NEC Corporation 4% ric Lompany Sony Corporation 7%
— Sharp Kabushiki Kaisha 6% -
TDK Corporation 4% FYY - Toyoda Gosei Co., Ltd. 6%
- Kabushiki Kaisha Toshiba 5% - —
Sanyo Electric Co. Ltd. 4% Rohm Co._ Ltd 2% Lumileds Lighting U.S. LLC 5%
Idemistu Kosan Co., Ltd. 3% —— - Rohm Co. Ltd. 5%
Matsushita Electric Industrial C| 3% Showa Denko KK 2%
Osram Opto Semiconductors 3%, = — - UD
Toyoda Gosel Co., Ltd. 3% Matsushita Electric Industrial C| 4%

17
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Leading International Patent Assignees, All
vs. Last 5 Years

1976-2004 - Top Companies 2000-2004 - Top Companies
Name Share [Name Share |Change |[% in Last
5 Years
Canon Kabushiki Kaisha 1.1%]Canon Kabushiki Kaisha 1.1% 107% 48%
Fuji Photo 0.7%|Fuji Photo 1.1% 159% 71%
Kabushiki Kaisha Toshiba 1.8%]|Kabushiki Kaisha Toshiba 1.7% 93%) 41%
Matsushita Electric 1.4%]Matsushita Electric 1.7% 122% 55%

Motorola 1.3%|Motorola o 1o%
NEC 1.6%|NEC 2.0% 130% 58%
Philips (except Lumileds) 1.8%|Philips (except Lumileds) 2.7% 148% 66%
Rohm 1.0%|Rohm 1.4% 137% 61%
Sanyo Electric 0.9%]|Sanyo Electric 1.5% 164% 73%
Seiko Epson 0.6%]|Seiko Epson 1.4%
Semiconductor Energy Lab 0.9%|Semiconductor Energy Lab 1.9%
Sharp Kabushiki Kaisha 2.4%|Sharp Kabushiki Kaisha 2.1%
Sony 1.4%]Sony 2.2%
TDK 0.9%|TDK 1.8%

Toyoda Gosei 0.8%|Toyoda Gosei 1.1%

PERSPECTIVES

" JEE %
What / Where are the Recent PatentTopics?

g ix Color/intensity modulation
Actlve-m.?trlx displays ) : E4: Sensor Co
Patterned | Photocuring Coxpected
deposition of | N >
organic films Py E3: Indicators

/ >3.0

Moisturs |
barers | 2030
E2: Indicators
E1: Linear Arrays
-~
{ \O\ 1.0-2.0
/
) D3: LEDs &
@ ) Heterostructures
Phosphor-converted UV LEDs | 0.5-1.0
D1: OLEDs LED packaging
m 388 topics, 66 new (avg pubyear > 2000), 9 hot <05

(new and highly cited)
m 7 drawn from OLEDSs, lamps/controls superclusters
m 2 drawn from LEDs/optics and relays/indicators/games superclusters
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Lifecycle of Clusters within Scientific Literature

Research Intensity

Time

m Bell Curve-like lifecycle
Breakthrough paper -> significant activity -> maturation -> tailing off

New clusters pick up momentum, are incorporated into other research areas, or
are left for more productive areas

Potential for early identification of E
gathering and peaking clusters E
PERSPECTIVES
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Nichia Collaborations - 1994

@icria

1994 =_
PERSPECTIVES
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Nichia Collaborations - 1996

o
PKYOTO UNIV ELECTROTECH LAB

.CH\A

®SCI UNIV TOKYO

SWASEDA UNIV

1996

39

LA
Nichia Collaborations - 1998

®sn
B-| ECTROTECH LAB

Svoro unv

QUNIV CALIF SANTA BARBARA

‘H\A

@i univ TokYO

@h/asepA NIV

1998

40
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Nichia Collaboerations - 2000

Qir

[ 1 FRIGAKU CORP.
SFOKYO INST TECHNOL

&vorgunv BELECTROTECH LAB

OpAUL DRUDE INST/FESTKORPERELEKT
20T TOVON GUERICKE UNIV

@iy CALIF SANTA BARBARA

PUNIVTOKUSHIMA
HIA WUV TSUKUBA

®HIROSAKI UNIV

@ci v Tokvo

./ASEDA UNIV

2000

41

Nichia Collaborations - 2002

Qv

@ PRIGAKU CORP.

SFOKYO INST TECHNOL
PUNIV MAGDEBURG

@voiduny 8- ECTROTECH LAB

@auL DRUDE INST/FESTKORPERELEKT
OTTOVIN GUERICKE UNIV

@iy CALIF SANTA BARBARA

BUNIV TOKUSHIMA ®RoSAKI UNIV

TA) O Tsukusa

@ARIZONA STATE UNIV

@ vt Tokvo

.ASEDA UNIV

2002

42
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Nichia Collaborations - 2004

Qv

@y FRIGAKU CORP.

®roK¥0 INST TECHNOL
BUNIV MAGDEBURG

@ vors iy B ECTROTECH LAB

@t DRUDE INST/FESTKORPERELEKT

A TECH QO TTONVGN GUERICKE UNIV

@iy CALIF SANTA BARBARA

QUNIVTOKUSHIAA @iROSAKI UNIV
2 .N'\/ TSUKUBA

@ RiZONA STATE UNIV

@ oy Tokvo

.ASEDA UNIV

Nichia’s growth over time reflected in increasing US ;
partnerships = =

PERSPECTIVE
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N
How Can the Dataset be Used by the US
SSL Community?

What topics have recently peaked?
What topics are about to emerge?

What overseas researchers / institutes / companies
are active in your field?

What is your portfolio position relative to others?

What overseas companies are moving towards your
patent portfolio?

OO0 000

PERSPECTIVE
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Recent Patenting, Selected Asian
Companies

35
30
25
20

15

Patents by year

10

2000 2001 2002 2003 2004

46
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Methodology - Calculating Notional
11 ”
S&T Strengths
1.2
Raw Nnrgsnic.pmzms =1452
1.0 Counts Ninnrganic.pmms =9,446
' N s = 6:466
Inorganic N romieane 25158
0.8 . inorganic,articles —
= Fractional s = . Nalgmic,p;]ems —013
—é’ 0.6 Counts inorganic, patents + Norganic, patents
s finomanic.pmms = N Ni"ma"_t'::um =0.87
0.4 inorganic, ,’za'ems organic, patents.
_ organic articles _
fommcvamdes N Nimmmic,ani:es + aarganic,amicles =020
f e onicles = Ninomanic.sﬂicles -0.80
L N ares + Norgne s
0.0 i
00 02 04 06 08 10 12 Relative sin;rganic = Frerganic pens + Fiorganc ances =118
Pt strengg‘; S = g e+ g i =024
Reasonable to derive relative S&T strengths for organic
and inorganic and use for comparative analysis j
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